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2008 Power Supply Inventory Calculations

2007 year-end value = 2008 starting inventory value $ 8,267,514

2008 projected issues are based on actual issues from January to
May 2008 of $490K per month plus projected price increases.

issues from January to May 2008 $ 2,447,593
projected issues for June to December 2008 ($490K X 7) 3,430,000
estimated price increase, including freight = 12% $ 411,600
2008 projected issues $ 6,289,193

2008 projected receipts are based on actual receipts from January to
May 2008 and the historical average 2007 receipts of $546K per month
plus projected price increases

receipts from January to May 2008 $ 2,302,791
projected issues for June to December 2008 ($546K X 7) $ 3,822,000
estimated price increase, including freight = 12% $ 458,640
2008 projected receipts $ 6,583,431
2008 Production Material Inventory calculations:
2007 year-end value $ 8,267,514
+ projected receipts $ 6,583,431
- projected issues $ 6,289,193
2008 projected year-end inventory $ 8,561,752
The average inventory value based on the average
of the starting and ending inventory
2008 starting inventory $ 8,267,514
2008 ending inventory $ 8,661,752
2008 average inventory $ 8,414,633
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2009 Power Supply Inventory Calculations

2008 year-end value = 2009 TY starting inventory value $ 8,561,752

2009 projected issues are calculated at an increase of 12.7% from 2008,
which is equal to the average increase in issues for 4 prior years.

2008 Issues $ 6,289,193
average increase in issues 12.7%
2009 projected issues $ 7,089,112

Receipts to 2009 are expected to 10.6% more than receipts from 2008,
which is the average from 2004-2008, plus estimated additions of new
items to inventory.

2008 Receipts $ 6,583,431
average increase in receipts 10.6%
20009 calculated Receipts $ 7,283,940
+ additional new items added to PS catalog $ 300,000
20009 projected receipts $ 7,583,940

2009 TY Production Materials Inventory calculations:

2008 year-end value $ 8,561,752
+ projected receipts $ 7,583,940
- projected issues $ 7,089,112
projected 2009 TY year-end value $ 9,056,579
The average inventory value based on the average
of the starting and ending inventory
2009 starting inventory $ 8,561,752
2009 ending inventory $ 9,056,579

2009 average inventory $ 8,809,166
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(NOTE: for more equations, see Appendix F "Performance Indices and Equations"
at NERC-GADS website: http://www.nerc.com/~filez/dri.html)

EQUATIONS

SOME WORDS ABOUT CALCULATIONS

Please note that when you are calculating a single generating unit’s
performance statistics, it does not matter if you use unweighted- or
weighted-based statistics. The answer will generally be the same. The
real difference between the unweighted and weighted statistics is in
pooling (or grouping) of a set of generating units. In such cases, a
group of units of similar size will show little or no differences but
a for group of units where the MW size is very different (greater than
50 MW), the statistics will be very different.

With unweighted statistics, all units are considered equal in outage
impact. In the unweighted equations, no MW size is introduced into the
equations and the results are based on time, not energy produced (or not
produced.) In such cases, a 50 MW gas turbine and a 1,000 MW nuclear unit
have the same impact of the resulting statistics.

With weighted statistics, the larger MW size unit in the group has more
impact on the final statistics than a smaller generating unit. That is
because the MW size of the unit (NMC) is part of the equation. In such
cases, a 1,000 MW nuclear unit would have 20 times impact on the final
outcome of the calculation than would its 50 MW gas turbine companion.

MORE WORDS ABOUT DATA POOLING

When grouping a fleet of units of dissimilar size and/or duty cycle,
weighting puts the proper relative weight of each unit's contribution
into the fleet's composite indexes.

Using the unweighted equations currently in the IEEE 762 Standard (Section 7),
an older, smaller, little-run unit will have just as much weight as a newer,
larger, base-load unit. The effect of this could unrealistically and
disproportionately swing the fleet unweighted averages too high (for a very
high availability on a small unit) or too low (for a very low availability

on a small unit).

The current IEEE 762 Standard's unweighted equations should not be abandoned,
however, even for group statistics. There are valid applications for this
method as well. (One being purely to evaluate equipment reliability and
availability regardless of size).

The weighted calculations, although primarily needed for grouping units'
performance indexes, may apply to individual units as well. The effect
will be minimal, but over the months or years, many units' net maximum
capacities (NMC) do change somewhat.

SPECIAL NOTE: To weight an equation, one does not simply take each unit's
EFOR, for example, and multiply the EFOR by the NMC, add them up and

divide by the sum of the NMCs. Each term in the equation must be multiplied
by the NMC and then all the products are summed over all the units.

NON-WEIGHTED (Traditional) EQUATIONS

Age
[Years in commerical service/Number of units]

Availability Factor (AF)
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[SH / Actual Unit Starts]

Equivalent Availability Factor (EAF)
[ (AH - (EUDH + EPDH + ESEDH)) / PH] x 100 %

Equivalent Forced Outage Rate (EFOR)
[ (FOH + EFDH) / (FOH + SH + EFDHRS + Synchronous Hrs + Pumping Hrs)] x 100 %

Equivalent Forced Outage Rate demand (EFORd)
{[(f*FOH) + fp(EFDH)] / [SH + (f*FOH)1} x 100 %

where
fp = (SH/AH)
f= [QQ/r) + (1/T)] / [(/r) + (1/T) + (1/D)
r=Average Forced outage deration = (FOH) / (# of FO occurrences)
D=Average demand time = (SH) / (# of unit actual starts)
T=Average reserve shutdown time = (RSH) / (# of unit attempted starts)

Forced Outage Factor (FOF)
[FOH / PH] x 100 %

Forced Outage Rate (FOR)
[FOH / (FOH + SH + Synchronous Hrs + Pumping Hrs)] x 100 %

Gross Capacity Factor (GCF)
[GAG / (PH x GMC)] x 100 %

Gross Output Factor (GOF)
[GAG / (SH x GMC)] x 100 %

Net Capacity Factor (NCF)
[NAG / (PH x NMC)] x 100 %

Net Output Factor (NOF)
[NAG / (SH x NMC)] x 100 %

Scheduled Outage Factor (SOF)
[SOH / PH] x 100 %

Service Factor (SF)
[SH / PH] x 100 %

Starting Reliability (SR)
[Actual Unit Starts / Attempted Unit Starts] x 100 %
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Weighted Service Factor (WSF)
[(SH x NMC) / (PH x NMC)] x 100 %

Weighted Availability Factor (WAF)
[(AH x NMC) / (PH x NMC)] x 100 %

Weighted Equivalent Availability Factor (EAF)
{(AH x NMC) - [(EUDH + EPDH + ESEDH) x NMC] / (PH x NMC)} x 100 %

Weighted Forced Outage Rate (WFOR)
{(FOH x NMC) / [(FOH + SH + Synchronous Hrs + Pumping Hrs) x NMC]} x 100 %

Weighted Equivalent Forced Outage Rate (WEFOR)
{[(FOH + EFDH) x NMC] / [(FOH + SH + EFDHRS + Synchronous Hrs + Pumping Hrs) x NMC]} x 100 %

Weighted Equivalent Forced Outage Rate demand (WEFORd)
{[ S [(FOHd + (EFDHd)x NMC] / S [(SH + FOHd) x NMC]} x 100 %

where
fp = (SH/AH)
f= [/r) + (1/T)] /7 [(/r) + (1/T) + (1/D)
r=Average Forced outage deration = (FOH) / (# of FO occurrences)
D=Average demand time = (SH) / (# of unit actual starts)
T=Average reserve shutdown time = (RSH) / (# of unit attempted starts)

Weighted Scheduled Outage Factor (WSOF)
[ (SOH x NMC) / (PH x NMC)] x 100 %

Weighted Forced Outage Factor (WFOF)
[ (FOH x NMC) / (PH x NMC)] x 100 %
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AVG NO [ (Sum of All Outage and/or Derating
0CC PER = Occurrences) / Number of Unit-Years]
UNT-YR

Average MWh Per Unit-Year

AVG MWh [ (Sum of A1l Hours for Each Outage and/or Derating
PER =  Type x NMC in MW) / Number of Unit-Years]
UNIT-YR

Average MWh Per Outage
AVG MWh [ (Sum of All Hours for Each Outage and/or Derating

PER = Type x NMC in MW) / Number of Occurrences]
OUTAGE

Average Hours Per Unit-Year

AVG HRS [ (Sum of A1l Hours for Each Outage and/or Derating
PER = Type) / Number of Unit-Years]
UNIT-YR

Average Equivalent Hours Per Unit-Year

Computed the same way as Average Hours Per Unit-Year shown above,
except deratings are converted to equivalent full outage hours.
Equivalent hours are computed for each derating event experienced
by each unit. These equivalent hours are then summarized and used
in the numerator of the Average Hours Per Unit-Year equation.



Computation Method

Each of the statistics presented is computed from summaries
of the basic data terms required in each equation. Examples
of these computations are shown below:

EFOR = [(FOH + EFDH) / (FOH + SH + EFDHRS)] x

Where: FOH = Sum
SH = Sum
EFDH = Sum
EFDHRS = Sum

FOF= [FOH / PH] x 100

of All

of All

of All

of All

%

Where: FOH = Sum of All
PH = Sum of All
NCF = [NAG / (PH x NMC)]

FOH1 / Number

SHi / Number

EFDHk / Number

EFDHRSk / Number

FOHi / Number of

PHi / Number of

x 100 %

100 %

of Unit-Years

of Unit-Years

of Unit-Years

of Unit-Years

Unit-Years

Unit-Years

Net Energy Produced / Maximum Potential Energy (MPE)

Where: NAG = Sum of A1l NAGi / Number of Unit-Years
MPE = Product of Each PHi and NMCi Combination
/ Number of Unit-Years
NOTE: i = individual unit in any individual year

=~
1}

individual derating occurrence
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Major Equipment Group Calculations
EFOR and EAF Examples

EFOR for Total Unit =
[(FOH + EFDH) / (SH + FOH + EFDHRS)] x 100 %

EFOR for Steam Turbines =
[ (A11 Steam Turbine Related Forced Outages and
Equivalent Forced Derating Durations) /
(Expected Mission Hours)] x 100 %

where: Durations are calculated from all cause codes
related to the major equipment group.

The Expected Mission Hours is the sum of

1) the Unit-Year Average Service Hours,

2) theFOH due to the major equipment group, and

3) the Equivalent Forced Derated Hours During
Reserve Shutdowns when the major equipment
group was the cause of the derating.

EAF for Total Unit =
[AH - (EUDH + EPDH + ESEDH) / PH] x 100 %
or
{1 - [(FOH+POH w/Ext.+MOH w/Ext.+EPDH+EFDH+ESEDH) / PH]} x 100%

EAF for Steam Turbines =
{1 - [(A11l Steam Turbine Related Planned, Maintenance,
and Forced Outages and Equivalent Planned&Maintenance&Forced
Derated Hours) / Period Hours]} x 100 %
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